Identification of four functional NR3B isoforms in developing white matter reveals unexpected diversity among glutamate receptors.
Functional neurotransmitter receptors are expressed in central white matter, where they mediate ischemic damage to glia and may be involved in cell-cell signalling. In this study, we analysed NMDA receptor NR1, NR2B-C and NR3A-B subunit expression in the brain and optic nerve by molecular cloning. In addition to the canonical forms of NR1 and NR2, four previously unknown NR3B variants, generated by alternative splicing, were identified. The variants encoded for isoforms with deletions of 8/15 amino acids in the N-terminal domain or 200/375 amino acids removing one or three transmembrane domains and part of the C-terminal domain, as compared with the previously characterized NR3B isoform. Co-expression of NR3B isoforms with NR1/NR2A-C modulated the amplitude and Mg(2+)-sensitivity of glutamate responses in a NR2 subunit-dependent fashion, with significant variations in the effects produced by different isoforms. These effects were not the result of reduced surface expression of the receptor complex since all NR3B isoforms reduced surface expression by a similar degree. These data reveal previously uncharacterized regulation of NMDA receptor function by alternative splicing of the NR3B subunit.